INTRODUCTION {#sec1-1}
============

Now-a-days, obesity has been considered a major public health problem.\[[@ref1]\] Grossi and Genco\[[@ref2]\] and Kopelman,\[[@ref3]\] verified that the fat located in the abdominal area is a significant risk factor for several chronic diseases, such as type 2 diabetes, hypertension, dyslipidemia, several types of cancer, cerebrovascular and cardiovascular diseases (CVD), such as atherosclerosis and ischemic heart disease and periodontal disease.\[[@ref4][@ref5]\]

According to the World Health Organization,\[[@ref6]\] obesity is a condition characterized by abnormal or excessive accumulation body fat (BF), in which the individual\'s health may be affected.\[[@ref7]\] Currently, the overweight and obesity has been considered as one of the most common nutritional disorders in the American Continent.\[[@ref3]\]

The mechanism by which the adipose tissue predisposes to further development of these diseases has not yet well-understood. However, it has been proposed that obesity is associated with the immunological changes and systemic inflammatory.\[[@ref8]\] A pro-inflammatory state can be found in obese patients due to the production of tumor necrosis factor-α, leptin and interleukin-1 by adipocytes.\[[@ref9]\] Eckel *et al.*\[[@ref10]\] and Haslam and James,\[[@ref11]\] suggested that the intense secretion of fatty acids, cytokines and hormones derived from the adipose tissue, alter the hepatic metabolism, thereby causing, abnormal lipoprotein synthesis, hepatic insulin resistance and increased gluconeogenesis. Thus, obesity, insulin resistance and the type 2 diabetes mellitus are strongly associated with the chronic inflammation characterized by abnormal production of inflammatory mediators.\[[@ref12]\] Considering the adipose tissue as a reservoir of inflammatory cytokines, we hypothesized that the BF would increase the probability of a host inflammatory response in periodontitis cases.

Studies have shown that patients with periodontal disease share many of the same risk factors to patients with cardiovascular disease including age, sex, obesity and lower socio-economic level, stress and smoking.\[[@ref13][@ref14]\] In addition, a large proportion of patients with periodontal disease also present the cardiovascular disease.\[[@ref15]\] These observations suggested that periodontal disease and atherosclerosis share similar and common etiological pathways.\[[@ref16]\]

The relation between periodontal disease and systemic pathologies has been the focus of many scientific studies and currently, researches have shown that obesity, in addition to being a public health problem, is also an indicator of risk for the onset and progression of periodontitis.\[[@ref17][@ref18][@ref19][@ref20]\]

A causal hypothesis of the association of periodontal and cardiovascular disease is the participation of the periodontitis in the pathogenesis of the atheroma formation.\[[@ref14]\] The authors found a higher prevalence of plaque in the carotid artery of patients with dental losses arising from severe periodontitis.

In an epidemiological study, Dickson and Gotlieb\[[@ref21]\] investigated the association between coronary heart disease (CHD) and the serology of the periodontitis, through the determination of IgG serum antibodies for Aggregactibacter actinomycentemcomitans and Porphyromonas gingivalis. The authors found out that in the dentate population, the CHD was prevalent in patients positive for P. gingivalis and with high combined response of antibodies, suggesting that periodontal infection may result in an acquired immune response and will be able to participate in the pathogenesis of CHD. This reasoning, the authors reported that the periodontal disease and the release of bacterial products (bacterial lipopolysaccharide and endotoxins) stimulate the immune system to release a series of cytokines and inflammatory mediators that can encourage the formation of atheromas.\[[@ref21]\]

Thus, the objective of this study is to evaluate the cardiovascular risk in obese patients with chronic periodontitis.

MATERIALS AND METHODS {#sec1-2}
=====================

Population screening {#sec2-1}
--------------------

After approval by Human Research Ethics Committee (protocol number 01/08), 380 patients were examined from March 2008 through June 2009. Participants had to fulfill the following general inclusion criteria: Obese patients body mass index (BMI ≥ 30 kg/m^2^ ); ≥35 years old; a clinical diagnosis of generalized chronic periodontitis\[[@ref22]\] considering a minimum of 6 teeth with periodontal probing depths (PPDs) ≥5 mm and clinical attachment level (CAL) ≥3 mm; subjects have to possess at least 20 teeth (excluding third molars); present negative history of antibiotic therapy during the last 6 months and anti-inflammatory treatment in the last 3 months and present absence of periodontal treatment in the last 6 months.

The sample size was calculated in a previous pilot study, using the *t*-test for independent means of the clinical insertion level in obese (3.8 ± 0.35 mm) and non-obese patients (4.1 ± 0.34 mm). The sample size was estimated in 24 patients per group, considering a power of 85% and α of 0.05.

Anthropometric measurement {#sec2-2}
--------------------------

Obesity was confirmed by the waist-to-hip ratio (WHR) measurements (≥0.85 for women and ≥0.9 for men).\[[@ref4]\] Waist circumference (WC) (≥88 cm for women and ≥102 cm for men),\[[@ref23]\] and percentage of BF, using the bio-impedance method (≥33% for women and ≥25% for men). The obese patients presented BMI ≥ 30 kg/m^2^ while the non-obese patients or normal weight subjects presented BMI ranging from 18.5 kg/m^2^ to 24.9 kg/m^2^ and WHR, WC and BF measurements less than the reference values obtained in obese patients.\[[@ref6]\]

The measurement of systolic and diastolic blood pressure (DBP) was performed as well as the fulfillment of a specific questionnaire for checking whether the patients are smokers, whether they perform physical activity and the frequency of it.

Periodontal parameters {#sec2-3}
----------------------

A single examiner was trained to evaluate the clinical periodontal parameters (*r* = 0.962, *P* = 0.002). The clinical periodontal examination was performed using a manual periodontal probe (PCPN115BR, Hu-Friedy, Chicago, IL). The analyzed parameters were visible plaque index, gingival bleeding index (GBI),\[[@ref24]\] PPD, BOP and CAL. The PPD and CAL were grouped according to the severity in ≤3 mm, 4-6 mm and ≥7 mm.\[[@ref22]\]

Laboratory analysis {#sec2-4}
-------------------

Laboratory analyzes involved triglycerides, total cholesterol, high-density lipoprotein (HDL) cholesterol, low-density lipoprotein (LDL) cholesterol, glycemia, glycosylated hemoglobin dosages. Volunteers were instructed to fast for 12 hours and the collection was going to be held in the morning at the laboratory of clinical analysis.

Analysis of cardiovascular risk indicators {#sec2-5}
------------------------------------------

We used the criteria proposed by the Framingham Score to evaluate the indicators of cardiac risk.\[[@ref25]\] After obtaining the data, the percentage value will be calculated for all patients with relation to the risk of developing CVD in the next 10 years using the Framingham Score. For this purpose, we performed the measurement of systolic and DBP as well as the completion of a specific questionnaire for verification of use and frequency of smoking, physical activity and its frequency. This group of data together with the clinical and laboratory data was processed by the method of cardiac risk stratification of coronary artery disease (CAD): Framingham Score.\[[@ref25]\] From then on, we calculated a percentage value for all patients having the risk of developing CAD in the next 10 years through the Framingham Score: Low (\<10%), medium (10% to \<20%) and high risk (≥20%).

Framingham score {#sec2-6}
----------------

The calculation of the Framingham Score was performed through the sum of pre-defined values in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}, referring to the intensity value of the predictive risk factor for cardiovascular disease in 10 years, whereas: Age, systolic blood pressure (SBP), total cholesterol, HDL, smoking (quantity consumed in the last month).

###### 

Score from the Framingham score
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###### 

Risk of acute coronary event associated with the Framingham score
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Data management and statistical analysis {#sec2-7}
----------------------------------------

Statistical analysis was performed by using a specific program (BioEstat 4.0, Mamirauα Civil Society ("Sociedade Civil Mamirauα"), Belém, Brazil). The Kruskal-Wallis test and the Mann-Whitney\'s test was performed for ordinal data. McNemar\'s test was used for nominal data. A probability level of *P* ≤ 0.05 was regarded as statistically significant. Spearman test was used to verify possible correlation between obesity, periodontal disease and cardiovascular risk (α=0.05).

RESULTS {#sec1-3}
=======

Patients were divided into two groups according to the periodontal characteristics found: Group O-PD: Obese patients with chronic periodontitis (*n* = 45), 22 men and 23 women, with a mean age of 45 (±7.8) and 40 (±4.5) years, respectively; and Group O-sPD: Obese patients without chronic periodontitis (*n* = 42), 17 men and 25 women with a mean age of 40 (±3.1) and 39 (±3.9) years, respectively.

Patients showed a BMI mean of 35.2 (±5.1) kg/m^2^ . In group O-PD, there were similarities between genders for: Age, SBP, DBP, total cholesterol and HDL \[[Table 3](#T3){ref-type="table"}\].

###### 

Demographic and anthropometric data for the population in the study
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In relation to evaluated oral parameters, it was observed that there were similarities between the genders within each group for the periodontal parameters GBI, blood pressure, PD ≥ 4 mm and CAL ≥ 4 mm \[[Table 4](#T4){ref-type="table"}\]. Individuals in group O-PD presented higher periodontal levels if compared with group O-sPD, regardless of gender.

It was observed that in spite of women presenting the highest glycemia level, and the occurrence of smoking, O-PD men presented a 16% - risk of developing CAD in 10 years, which is higher than the risk found in women (3%). In group O-sPD, men had higher rates of SBP, DBP and total cholesterol than women, at a 7% - risk of developing CAD in 10 years, which was higher than the risk found in women (1%) \[[Table 5](#T5){ref-type="table"}\].

###### 

Clinical periodontal parameters (average and SD)
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###### 

Cardiovascular risk by the Framingham score
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The cardiovascular risk was positively correlated to obesity (O-sPD group) (*r* = 0.53; *P* \< 0.0001) and to periodontal disease in obese patients (O-PD groups) (*r* = 0.72; *P* \< 0.0001). It means that obesity and periodontal conditions increases the risk of cardiovascular disease (Spearman test).

DISCUSSION {#sec1-4}
==========

Considering the existence of a strong correlation of risk factors with the increase in the prevalence of CVD, some studies have been directed to early identification of high-risk individuals to various diseases. According to the data in the studies of Framingham and PROCAM scores,\[[@ref25]\] which evaluate the occurrence probability of a cardiovascular event, such as acute myocardial infarction, sudden death or angina, in the next 10 subsequent years, the influence of risk factors such as altered lipid profile, with the LDL-cholesterol, HDL-cholesterol and dyslipidemia, hypertension, smoking, age and diabetes mellitus are independent for the affection of atherosclerosis and consequent ischemic heart disease, but when they are associated, they increase in an alarming way the risk for CVD.

Sposito *et al.* suggested that approximately 20% of the cases of CVD are associated with the condition of overweight or obesity.\[[@ref25]\] In addition, 60% of obese individuals reach 60 years, when compared to 90% of thin people.\[[@ref6]\] Besides, Sposito *et al.* observed that 50% of the acute ischemic syndrome occurrences, reported in a university hospital is correlated with traditional risk factors (smoking, diabetes, dyslipidemia) and the other half, correlated with other factors, such as infectious agents, inflammatory mediators, the hemostatic markers and elevated homocysteine.\[[@ref25]\] Corroborating this idea of "new" risk factors involved in the pathophysiology of acute ischemic syndromes, Wilson *et al.*\[[@ref26]\] emphasize the role of the cells and inflammatory factors, both in the development of pathology and in the process of acute exacerbation of heart diseases.

Epstein *et al.* have found that the changes to the measures of WC and the WHR are related to a high risk for CHD.\[[@ref27]\] Despite the fact that BMI is considered the anthropometric index recommended for clinical analysis of longitudinal follow-up after the intervention cardiology,\[[@ref28]\] according to other study,\[[@ref29]\] this index has been related to a significant extent with cardiovascular disease, especially in the presence of diabetes mellitus.

Due to the complexity for the diagnosis of atherosclerosis because it presents multifactorial etiology,\[[@ref30]\] at present study the organic, environmental and behavioral conditions as possible predictors of cardiovascular risk. Evidences suggest that changes in one or more risk factors, such as smoking, hypertension, lipid profile (total cholesterol, HDL, LDL, triglycerides) and glycemia, can affect the evolution of the disease.\[[@ref31][@ref32]\] In observational studies, it was found that the sedentary individuals were twice as likely to develop coronary event compared with physically active ones.\[[@ref33]\]

Considering that the LDL is involved with the development and progression of ateroscleroses, while the HDL is related to the reverse transport of lipids in the liver tissue.\[[@ref34]\] Persson and Persson, suggested that high serum levels of LDL and low levels of HDL are predictive of cardiovascular disease; thus, representing important risk factors for heart disease.\[[@ref35]\] This fact may justify the laboratory data of O-PD group in which LDL level was greater in relation to group O-sPD.

The groups had some similarities considering the periodontal parameters; however, in spite of women had higher glycemia level, occurrence of smoking, O-PD men presented a 13% - risk over of developing CAD in 10 years, than O-PD women, 9%-risk over than O-sPD men and 15%-risk over than O-sPD women, by the Framingham Score.

CONCLUSION {#sec1-5}
==========

We conclude that the association of obesity and periodontal disease potentially increases the risk for heart diseases.
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